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FATLURE WMO0ES EFFECTS ANALYSTS (FHEA) —- CRITICAL HARDWARE
KUMBEZR: M4-1E8-PUN3Z-X

SUBSYSTEM NAME: ELECTRICAL POWER GEWERATION - CRYD, GZNERIC '
REYISION ¢ 1 1l712/31
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PART NAME PART HUMBER
VENDOR NAME VENDOR NUMBER
QY DISCONNECT, HZ HRINTL DRAIN HC276-0010-0280
z FAIRCHILD 75371000-0280
alfy s DISCONNEGT, H2 HRINTL DRATY HC276-0910-1280
a FAIRCHILD 733719031280
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u EXTENDED OESCRIPTION OF PART UMDER AKALYSIS:
OISCONMECT, HZ HORIZCWTAL ORALIN

@ REFEREMCE DESIGHATURS:  <40V45,0032

o QUAXTITY OF LIKE ITEMS: 1
CME PER YEHICLE

a FUHCTION:
FROVIOES H2 HORIZONTAL DRAIK CAPABILITY TO GROUND SUPPORT EQUIFMENT.
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FAILURE FOOES EFFECTS AKALYSIS (FKZA} —- CRITICAL FAILLRE MOOE
3 HUMBER: Md-186-PD032-01
REVISION# 1 11212791 &
SUBSYSTEM: ELECTRICAL POWER SENERATION - CRYOD, GENERIC
LRU :JISCONMECT, H2 MRINTL DRAIN CRITICALITY OF THIS
ITEM XAME: DISCONNECT, o3 HRZNTL ORAIN FAILURE MODE:1R3
m FAILURE HODE:
FATLS CPEN QR INTERMAL LFAKAGE
MISSION PHASE:
L3 LIFT-0FF
i3 ON-QR3[T
g OE-CRALT : x
I " -l | +jk:kJ

VEHICLE/PAYLOAD/KIT EFFECTIVITYs 102 COLUMBLA
103 DISCOVERY
104 ATLANTIS
105  ENCEAVOLR

[T N1 T

CAUSE:
MLCHAARTCAL SHOCK, VIBRATION, CONTAMINATION

CRITICALITY 1/1 OURIHG INTACT ABORT QNLY? N
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REDUHOANCY SCREEN A) PSS
B) FAIL
C) PASS

PASS/FAIL RATIONALE:
A

g}

HECUNDANCY SCREEN 8 - POPPET SEALING INTEGRITY IS NONVERIFIABLE DUE Ta
[HMSTALLATION oF FLIGHT CAP.

€}

____ - FALLURE EFFECTS = TTTTTeTTee

(A} SUBSYSTEM:

NQ EFFECT AFTER FIRST FAILURE, A FLIGHT CAP IS INSTALLED O DISCONNECT
WHICH PRIVIDES A SECONDARY SEAL,
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PAGE ! 3 i PRINT DATE: 24/01/92

FAILURE MODES EFFECTS AMALYSIS (FMEA) -. CRITICAL FATLURE RaDE
HUMBER: Hd-1BG-PDOI2-0]

m (B} INTERFACING SUBSYSTEM(S):
SAME 25 (A}

w (C) MISSION;
SAHE 45 (A)

@ {0) CREW, YEHICLE, AND ELEMENT(S):
SAHE A5 (A)

@ (E) FUNCTIOMAL CRITICALITY EFFELTS:
LEARAGE A5 A RESULT CF AN AODITIGNAL FATLURE OF THE ASSOCIATE) H2
FLISHT CAP, MAY RESULT IN LS5 OF ALL THREE FUEL CoLL POMERPLANTS
(LUS3 JF CREW/VEHICLE) DUE TQ LSS OF SYSTEM PRESSURE (f BOTH MANIFOLD
ISOLATION YALVES FAIL TO CLOSE.
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m Ay OESIGN:
POPFET I3 SPRING-LOAQOED CLOSED, SYSTEM FRESSURE AIDS INM SEALING PrepeT
FIPPET TRAVEL IS PERPENDICLLAR TO LAUNCH ACCELERATION FORCES. LAPPED
METAL-TO-METAL SEAT. LOCKING PRESSURE CAP PROVIDES A DUAL SEAL. 1o
MICRON FILTER AT GAC INLET. ALL COMPONENTS COMPATIBLE WITH WORKING
FLUIDS.  2GOY IS CONSTRUCTED oF IMCOREL 718 CORROSION RESISTANT STEEL.

o [B) TEST:
QUALIFTCATION TESTS [NCLUDED: MECHANICAL SHOCK /20 § AT 330 PSI3),
SINUSOIDAL VIBRATION (+/- 0.25 § PEAK), RANDOM YIBRATION (1.0 G S/47
FOR 33 MINUTES AND 0.5 G 5Q/HZ FOR 14 MINUTES), AND THERMAL CYCLED (4
TIMES FROM CRYQ TIMPERATURE TO +330 DEG F, 5 (PERATIONAL CYCLES 2ER
THERMAL CYCLE), AND OPERATING CYCLES {2000 AT BOTH -423 QFG F AND
AMBLENT TEMPERATURE).

ACCEFTAXCE TESTS INCLUDE: PROCF PRESIURE TEST IN THE UNMATED MODE AT
~80 PIIG FOR A MINIMUM OF § MINUTES. LEAK TEST FOR INTERNAL LEAKAGE
FAST FOPPET AT 330 PSIG AND THE PGRPET SPRING FCRCE VERIFIED WITH THE
CISCONNECT'S INTERFACE SIDE PRESSURIZED AT 20 PSIG, WITH THE OCWNSTREAM
SIJE VENTED TQ ATMOSPHERE.

CMRSD: LEAK CHECX PERFORMED EVERY TURNAROUNG.
3 (C) INSPECTION:
RECEIVING [NSPECTION

TEST REPOQRTS AND MATERIALS CERTIFICATIONS ARE MAIMTAINED CERTIFYING
MATERIALS AND PHYSICAL PROPERTIES.
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PEE: PRINT OATE: C4/01/92

FATLURE MODES EFFECTS AMALYSTS (FMEA) -- CRITICAL FAILURE wenE
NUXBER: M4-1BE-PI0I2-01

[
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CONTAMINATICN CONTRDL
ALL TNTIRNAL PARTS AND INTERMAL SURFAZIS OF THE D{SCONNECT S4aLL - »
CLEANED TQ LEVEL Z00A CF M401lg-371, T E Y Al fd.:.r‘;{ﬁ&'ﬁ e

= pr el
ASSEMBLY/ INSTALLAT 10N AR EQ s AR, T rFAFT AL

OISCONNECT BOOY ORIFICE, POPPET STEM DTAMETERS . AND CTHER ERITICAL
CIMENSTCNS ART VERIFIED 8 [NSPECTION. TORQUES AND SURFACE FINISH aRs
YERIFIED. LOG OF CLEAM RDON AN( TOOL CALIBRATION ARE VERIFTED., SEALS
ARE YISCALLY EXEMINED PRIOR TO [NIYALLATION FOR DAMAGE AND CLCANLINESS,
ALL CLIANED SUBASSEMBLIZS SHALL BE HANGLED IN A CLASS 100,000 CLEAN
ROCM AS DEFINED 1IN FED-STO-209.

CRAITICAL 7ROCESSES
PARTS PASSIVATION AND ALL WELDS ARE VERIFIED BY INSPECTIGN,

NOMOESTRUCTIVE TESTING

WELDS ARE FLUORESCENT PENETRANT [NSPECTED, USING LDX COMPATIRLE
PEXETRANT MATERIAL.

TESTING

THE POPEET EXPERIENCES [NTZRNAL LEAKAGE TEST AND POPPET SPRING FORCE
TEST CURING THE ATP RRICH IS VERIFTEQD BY IMSPECTION,

HAKDLING /7ACKASING ! :
PACKAGING FOR SHIPMENT IS VERIFIED gy SNSPECTION,

a (0) FAILURE HISTORY:

CAR Q. AB9963-010 H2 KSC, 0V-102, GAOUND CHECK *
AB3964-010 02 K3C, GV-102, GROUMD CHECK
AC1526-010 02 Ksc, OV-102, GROUND CHECX
ACSITL-018 R2 Kksc, 0¥-102, GROUND CHECK
AL7021-010 02 xsC, 0V-102, GROUND CHECK +
ACT914-010 B2 KSC, OV-104, GROUND CHECK
AU1160-010 HZ K3, Ov-102, GROUND CHECE

(HREE 02 AHD 4 M2 FILL AND VENT DISCONWECTS HAVE BEEN REPORTED LEAKING.
LEARAGE HAS BEEN ATTRIBUTED TO CONTAMINATION FROM THE WORK ING
ENVIROMMENT IN ALL CASES.

"o o THO CASES, LEAKAGE FELL WITHIN SPECIFICATION ONCE THE DISCONNECT
WAS CYCLED QR FLUSHED.

NOTE: A GENERAL REQUIREMENT HAS BEEN IHCORPCRATED [N THE FILE [II
EPG/FRSD OMRSO REQUIRING THE FLUSHING OF ALL AML/GHC INTERFACES WITH
FRECH TF PRIGR TO OISCONNECT MATING,

CAR RO. AB1334-010 SUPPLIER, QUALIFICATION
~33544-010 SUPPLIZR, QUALIFICATION
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FAILERXE MORES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MQDE I .
HUMBER: M4-{BG-POO32-0)

ABIBO7-310 SYPPLIER, QUALIFICATION

*w0 H2 FILL AND VENT AND AN H2 HORIZINTAL CRATN DISCONKECT ExMIFITEN
<UT LF SPECIFICATION LEAKAGE PAST PCPEFT GURING 7S QUALIFICATION TEST.
THE CAUSE OF LEAXAGE 4AS TAE BESULT OF A PITTED POPPET SEAT 2RE3, THIS
CINDITION WAS QETERMINED T &F A RESULT oF CONTAMINATION WHICH wWAS
NTRCDUCED 3Y THE SYUPPLIER, :

CSRRECTIVE ACTION INCLUDED IMPLEMENTING FILTZAS INTO THE SUPPLIZR S
TEST SETUPS.

CAR NQ, AS341-010 SUPPLIER, &7

ANC0Z FI_L AND VEWT CISCONMECT TYHIBITED 24T OF SPECIFICATICN FLOW PAST
FOFPET WITH THE JISCIMNECT'S INTEAFACE STOE FRESSURIZIZD AT 23 PSIG. TRE
PIPPET SPRIMG SHOULD HAVE FOEVENTER FLOW. THE QUT OF SPECIFITATION
EAKAGE WAS CAUSED 3Y SXCESS CONTAMINANTS WI™HIN THE UNIT WHIZH wAS
QETERMINED TO HAVE BESN ENTRGCUCED DURING ASSEMBLY.

CIRRECTIVE ACTION INCLUDED CAUTIONING PERSCNNEL T0O MATNTAIN CLIANLINESS
QURING ASSEMBLY AND HANDLING CF DISCONNECTS,

ZAR MO, ABO41-010 SUPPLIZR, ATP

AN HZ FILL 28D YENT QISCONNECT £XMIBITED OUT oF SPECIFICATION LFAKAGE

FAST POPPET DURING ITS ACCEPTANCE TEST. THE LEAKAGE WAS QETERMINED T

BE CAUSET 3Y & SCRATCH ON THE FOPPET FACE. .
CORRECTIVE ACTION INCLUDED CAUTIONENG ASSEMELY PERSONNEL TO EXERCISE

AQDITIONAL CARE [N HANDLIMG CF CRITICAL PARTS.

CAR WO, A83472-010 SURPLIER, ATP

AN 02 FILL AND VENT JISCONNECT EXHIBITED OUT CF SPECIFICATICN pOPPET
LIAKAGE QURING [TS ACCEPTANCE TEST, THE PROBLEM wWas CLOSED A5 AN ATP
SCRETWAELE FATLURE.

B (E]} OPERATIONAL USE:
MO CREW ACTION AFTER FIRST FAILURE. AFTER SECOND FATLURE, CREW WOULD

(SOLATE ESAX BY CLOSTNG MANIFOLD VALYES AND SHUTTING DOWN FUEL CELL
POHERPLART #3.
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REETABILITY EMGINEERING: M. [, WEST 1 ST ,D VJJ-J(" = J-’-’éf—
{JESIEN ENGIBEFRING 1 M. M. SCHEIERN I ‘ﬁ31iiv,¢£hf»g}a~h
OUALTTY AARAGER 1 0, J. BUTTHER i e .

NASA RELTABILITY :
HASA SUBSYSTEM MANAGER
NASA ALITY ASSURANMLE :
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